This study investigates the relationship between trade openness, financial development and economic growth for the Kingdom of Bahrain. Time series data are utilized form 1980 till 2012. The vector error correction model (VECM) in combination with innovation of accounting (variance decomposition and impulse response function) analysis are employed to explore the causal relationship between the variables. The stationarity properties of the data and the order of integration are tested using both the Augmented Dickey-Fuller (ADF) test and the Phillips-Perron (PP) test. All variables are found to be cointegrated indicating the existence of long-run relationship. The empirical findings show that trade openness and financial development have causal impact on economic growth. Conversely, growth is found to have no causal impact on trade and financial development, implying support for "trade-led growth" and "finance-led growth" hypotheses. Furthermore, the results show a short-run causality from financial development to trade openness. The findings suggest that trade openness and financial development are important elements in determining economic growth in Bahrain. Therefore, Bahrain should continue to patronize the development of its financial sector and to allow more trade openness in order to achieve a high and sustainable economic growth.
Introduction
Bahrain has a long history of openness. It is the most diversified economy in the Gulf Cooperation Council (GCC) region. It is the freest economy in the Arab World and ranked among the twelve most open economy worldwide by the Heritage Foundation and the Wall Street Journal 2013, Index of Economic Freedom.
Generally, a positive effect of financial development on economic growth is found in the most of these studies.
According to Levine (2005) there are four main mechanisms through which finance can promote economic growth: First, the pooling of savings through risk diversification and risk management; second, the facilitation of exchange through the reduction of transaction costs; Third, the improvement of capital allocation through the production of ex-ante information about investment opportunities; and fourth, the increase of investors' willingness to finance new projects through ex-post monitoring and corporate governance.
Most recent studies suggested that financial development would have a substantial positive impact on economic growth (Goldsmith, 1969; King & Levine, 1993a , 1993b Levine & Zervos, 1998; Levine, 1997; Beck, Levine, & Loayza, 2000; Beck et al., 2008; Rousseau & Wachtel, 1998; Rajan & Zingales, 1998; Özyildirim & Önder, 2008; Michalopoulos, Laeven, & Levine, 2009; Oguzoglu & Stengos, 2011; Dabos & Williams, 2009; Aghion, Howitt, & Mayer-Foulkes, 2005; Pradhan, 2011; Masoud & Hardaker, 2012 ; among others).
The argument in favor of trade openness goes back to early work of famous British economist Adam Smith in his idea about market specialization. It finds support for the endogenous growth theory associated with Romer (1986 Romer ( , 1990 ; Lucas (1988) ; Rebelo (1991) ; Rivera-Batiz and Romer (1991) ; Grossman and Helpman (1991a, 1991b); and Grossman (1992) . The benefits from trade liberalization might be realized through: First, openness promotes the efficient allocation of resources; second, allows the dissemination of knowledge and technological advancement; third, stimulates competition in domestic and international markets; and fourth, increases returns to scale.
Empirical evidence supports this hypothesis is quite abundant (Grossman & Helpman, 1991b; Young, 1991; Dollar, 1992; Lee, 1993; Wacziarg, 1998; Eicher, 1999; Dollar & Kraay, 2001; Srinivasan & Bhagwati, 2001; Jin, 2003; Utkulu & Kahyaoğlu, 2005; Yaprakli, 2007; Kurt & Berber, 2008; Omisakin, Oluwatosin, & Ayoola, 2009; Ehinomen & Da'silva1, 2014 ; among others).
However, this empirical evidence continues to be questioned for at least two main reasons: First, there are still some discussions and doubts on the way countries' trade openness is measured. Second, the debate on the utilized econometrical methods is still open (Dollar & Kraay, 2004; Loayza, Fajnzylber & Calderon, 2005; Harrison, 1996; Rodríguez & Rodrik, 1999 ). This paper is organized into five sections as follows: Section two displays the literature review while, data and specifications of the multivariate (VAR) model are described in section three. This section also includes other tests such as stationarity test, cointegration test, Granger causality test and variance decomposition (VD) and impulse response function (IRF) analysis. The empirical results and findings are presented and analyzed in section four. Finally, section five summarizes the paper and presents the concluding remarks.
Literature Review
Trade openness, financial development, and economic growth are usually examined in the empirical literature in two different approaches: The first one tries to investigate the impact of trade openness or financial development on economic growth individually. On the other hand, the second approach examines the relationship between trade liberalization and the financial development jointly. With respect to methods utilized to assess the impact of financial development and (or) trade openness on economic growth, there are two main econometrical methods. The first technique utilizes simple or multiple regression, while the second method employs the causality issue in a bivariate model. However, most recent studies have tended to focus on VAR and VEC models and cointegration approach.
For example, Yazdi and Shakouri (2014) investigate the long-run cointegrating and short-run dynamic relationship among carbon emissions, energy consumption, economic growth, urbanization, financial development and openness to trade in Iran by using autoregressive distributed lag (ARDL) testing approach of cointegration. The direction of causal relationship between the series is examined by employing VECM Granger causality approach. The empirical results suggest an evidence of long-run relationship between the variables in Iran.
Similarly, Islam, Shahbaz and Rahman (2014) implement the ARDL bounds testing and the Johansen-Juselius (JJ) approach to cointegration to explore the long-run relationship among energy use, economic growth, financial development, capital, and trade openness in Australia. They also apply the vector error correction model (VECM) to understand the short-run dynamics. The study covers the period from 1965 until 2009 and is hallmarked by major shocks across the globe which can potentially cause structural break in the series. The Granger causality test shows bidirectional causality between energy consumption and economic growth; financial development and energy consumption; trade openness and economic growth; economic growth and financial development; energy consumption and trade openness; and finally financial development and trade openness.
On the other hand, Polat, Ijaz, Rehman and Satti (2013) revisit the impact of financial development on economic growth in South Africa by incorporating trade openness in the production function. The study covers the period of 1970-2011 and apply the Bayer-Hanck combined cointegration approach to examine the long-run relationship between the variables. The findings indicate that financial development stimulates economic growth. Capital use contributes to economic growth but trade openness impedes economic growth. The demand-side hypothesis is validated in South Africa.
In Indonesia, Shahbaz, Hye, Tiwari and Leitão (2013) examine the linkages among economic growth, energy consumption, financial development, trade openness and CO2 emissions over the period of 1975Q1-2011Q4. The stationarity analysis is performed by using Zivot-Andrews unit root test and the ARDL bounds testing approach for long-run relationship between the series in the presence of structural breaks. The causality between the concerned variables is examined by the VECM Granger causality technique and robustness of causal analysis is tested by innovative accounting approach (IAA). The results confirm that variables are cointegrated. This means that the long-run relationship exists in the presence of structural breaks. Also, the empirical findings indicate that economic growth and energy consumption increase CO2 emissions, while financial development and trade openness compact it. The VECM causality analysis supported the feedback hypothesis between energy consumption and CO2 emissions. Economic growth and CO2 emissions are also interrelated, and financial development Granger causes CO2 emissions.
As for China, Shahbaz, Khan and Tahir (2013) investigate the relationship between energy use and economic growth by incorporating financial development, international trade and capital as important factors of production function for the period of 1971-2011. The ARDL bounds testing approach to cointegration was applied to examine the long-run relationship among the series. However, the stationarity properties of the variables were tested by using structural break test. The empirical evidence confirmed a long-run relationship among the variables. The results showed that energy use, financial development, capital, exports, imports and international trade have positive impact on economic growth.
On the other hand, Tash and Sheidaei (2012) analyze the joint impact of trade liberalization and financial development on economic growth in Iran, using endogenous growth theory during the period 1966-2010. In this paper, the principal component analysis is applied to make better indexes for trade liberalization, financial development and the joint effect of both. The empirical findings obtained from Johansen cointegration procedure signify a positive relationship between trade liberalization, financial development and the joint impact on economic growth in Iran.
Moving to Nigeria, Chimobi (2010) In Turkey, Kar, Peker and Kaplan (2008) try to empirically estimate the joint impact of trade liberalization and financial development on economic growth. Instead of using common proxies for the issue, the principal components analysis is employed to develop better measures (indexes) for trade liberalization, financial development and the joint effect of both. The empirical results obtained from the Johansen cointegration procedure show that trade liberalization, financial development and the joint impact of both positively contributed to economic growth for the period 1963-2005.
On the other hand, Liang and Teng (2006) investigate the relationship between financial development and economic growth in China from 1952 until 2001. After considering the time series characteristics of the dataset, a multivariate vector autoregressive (VAR) framework is used as an appropriate specification and the long-run relationship among financial development, growth and other key growth factors is analyzed in a theoretically based high dimensional system by identification of cointegrating vectors through tests of over-identifying restrictions. The empirical results suggest existence of a unidirectional causality from economic growth to financial development. This conclusion departs distinctively from those in the previous studies.
Data and Methodology
This study covers the period from 1980 till 2012. All necessary data for the sample period are obtained from World Development Indicators (2014) provided by the World Bank. Trade openness is measured by the ratio of the sum of imports and exports over GDP (denoted TOP). This ratio has been considered as the most simple and popular indicator of trade openness. The standard measure of financial development is the ratio of M2 to GDP, the World Bank (1989) . However, this ratio measures the extent of monetization rather than financial development. In developing countries, monetization can be increasing without financial development; therefore, M2/GDP is not a satisfactory indicator of financial development. Accordingly, the ratio of total bank deposit liabilities to GDP is a better proxy of measurement of financial development, Khan and Qayyum (2007) . Similarly, we utilized the ratio of domestic credit divided by GDP as a proxy of financial development. On the other hand, the growth rate of real gross domestic product is used as an indicator of economic growth (denoted GDP). All variables are measured in 2005 constant local prices, and used in their natural logarithmic form.
Model Specification
The primary model showing the causal relationship among financial development, trade openness and economic growth in Bahrain can be written as:
The function can also be represented in a log-linear econometric format thus:
Where:
GDP: is growth rate of Gross Domestic Product.
FD: financial development (measured as domestic credit divided by GDP).
TOP: is Trade Openness equal to sum of import and export to GDP, (EX+IM)/GDP.
: is the constant term, 't' is the time trend, and 'ε' is the random error term.
Our methodological framework consists of two approaches: The first approach is the traditional Engle-Granger in VECM framework, while the second approach is the forecast error variance decomposition.
We will also conduct series of diagnostic tests to confirm the standard properties of VECM model vis., residuals autocorrelation, heteroskedasticity, normality, and to check if any lag is excluded from the model for the studied variables. Performing these tests will validate the further analysis of the results obtained by the model. But before all of these, the descriptive statistics of the three series will be presented.
The traditional Granger causality test based on standard VAR is conditional on the assumption of stationarity of the data series variables included in the VAR model. If the time series is non-stationary, the stability condition of model is not met, and thus the Wald χ 2 test statistic for Granger-causality becomes meaningful. In such situation cointegration and vector error correction model (VECM) are more appropriate to investigate the relationship between non-stationary time series. Therefore, our investigation begins by examining the stationarity properties of the variables, followed by cointegration analysis and Granger causality tests in a trivariate framework.
The Stationarity Test
To proceed for Granger causality analysis, we have to test for stationary properties of our series. However, nonstationarity is a property common to many macroeconomic and financial time series. It means that a variable has no clear tendency to return to a constant value or a linear trend. We have carried out unit root analysis by applying two different tests: the Augmented Dickey-Fuller (hereafter, ADF) (1981) test, and the Phillips-Perron (hereafter, PP) (1988) test. Using PP test is necessitated by the idea that ADF test can over-reject the null hypothesis when it is true and under reject it when it is false (DeJong, Nankervi, & Savin, 1992; Harris & Sollis, 2003) . Moreover, PP test is adjusted to take into account serial correlation.
Testing for Cointegration
After testing the stationarity of the time series and having the same order of integration, we test the presence of cointegration between the time series of the same order of integration through forming a cointegration equation. Cointegration is the statistical analog commonly used to exam the existence of long-run relations between one or more time series. The basic idea behind cointegration is that if in the long-run two or more time series variables move closely together, even though the series themselves are trended, the difference between them is constant. It is possible to regard these variables as defining a long-run equilibrium relationship, as the difference between them is stationary (Hall & Henry, 1989) . On the other hand, the absence of cointegration implies that there is no long-run relationship between the variables. Since all tested variables are integrated of order of one i.e., I(1), the cointegration hypothesis between the variables is examined by the Johansen and Juselius (1990) Since it is well-known that the cointegration tests are very sensitive to the choice of lag length, the relevant order of lag of the vector autoregression (VAR) model should be specified before undertaking cointegration test.
Granger Causality Test
After determining the orders of integration of the variables and finding cointegration among financial development (FD), trade openness (OP), and economic growth (GDP), the Engle-Granger causality test is carried out in framework of VECM. The vector error correction model is designed to determine whether cointegration exists between two variables. In order for this to be true, there must be a Granger causality in at least one direction, but the most valuable aspect is that cointegration does not reflect the direction of the causality between the variables. In a VECM, long and short-run parameters are separated. The error correction version pertaining to the three variables incorporated in this study is stated below: 
Where is the error correct term derived from the long-run cointegration relationship and is equivalent to (ε t =GDP t -α-βGDP t ). The coefficient of the ECT t-1 variable contains information about whether past values of variables affect the current values. The size and statistical significance of the coefficient of the error correction term in each ECM model measures the tendencies of each variable to return to the equilibrium. A significant coefficient implies that past equilibrium errors plays a role in determining current outcomes.
In the ECM (3) above, Granger causality can be examined in three ways: 1) By testing the significance of the lagged differences of the variables in the above mentioned equation through a joint Wald or F-test; this is a measure of short-run (or weak Granger) causality.
2) By observing the significance of the error-correction term in the above equation as a measure of long-run causality; the t-statistic of coefficients γ 1 , γ 2 and γ 3 is sufficient for this purpose.
3) By reviewing the joint significance of the error-correction term and the lagged variables in each VEC variable through a joint Wald or F-test, sometimes mentioned as a measure of 'strong Granger causality' (Oh & Lee, 2004) . The final step we will perform is a diagnostic check for the stochastic properties of the VECM. This would justify the validity of the model assumption, then further analysis based on the model would be possible and the inferences drawn from the VECM would be unbiased. 
Variance Decomposition and Impulse Response Function Analysis
The causality analysis cannot capture the relative strength of causal relation between the variable beyond the selected time period. This weakens the reliability of causality results by the VECM. To overcome this problem, the forecast error variance decomposition (VD) and impulse response function (IRF) are employed. The variance www.ccsenet.org/ijef
International Journal of Economics and Finance Vol. 7, No. 1; 2015 decomposition show how much a given variable changes under the impact of its own shock and the shock of other variables. Therefore, the variance decomposition defines the relative importance of each random innovation in affecting the variables in the VAR. The variance decomposition approach indicates the magnitude of the predicted error variance for a series accounted for by innovation from each of the independent variables over different time-horizons beyond the selected time period (Enders, 2003) . The IRF traces out the responsiveness of endogenous variable in VAR to shocks to each of the other exogenous variables over a certain period of time. There are different ways of performing IRFs, however, a generalized approach has been preferred over Choleskey orthogonalization approach or other orthogonalization approaches, due to the invariant of ordering of the variables (Tiwari, 2011) .
The Empirical Results
This section presents the empirical findings with a thorough analysis of the results. Unit root test results are reported first followed by Johansen cointegration test results. Finally, Granger-causality test results in static framework (using VECM) and dynamic framework (using IRF and VD) are presented and analyzed.
Unit Root Test
The first step is to test whether the variables of our interest are stationary and to determine their orders of integration. The results of both the ADF and PP tests are reported in Table 2 . The findings indicate that real GDP, trade openness and financial development are not stationary in their level. However, at first difference, all series become stationery indicating that all variables are integrated of order one I(1). After confirming the stationarity of the variables at I(1), we proceed to examine the issue of cointegration among the variables. When a cointegration relationship is present, it means that financial development, trade openness and economic growth share a common trend and long-run equilibrium. We started the cointegration analysis www.ccsenet.org/ijef
Cointegration Results
International Journal of Economics and Finance Vol. 7, No. 1; 2015 under the null hypothesis of no cointegrating vector, by employing the Johansen and Juselius multivariate cointegration test. Table 3 shows that both Trace and Eigenvalue criteria indicate a long-run equilibrium relationship between the variables at the 5% level. We can reject the null hypothesis of non-cointegrating vector against the alternative of at most one cointegrating vector. In other words, there are a long-run relationships among the variables and there are a nexus among financial development, trade openness and economic growth for Bahrain economy.
Since, it is well known that the cointegration tests are vary to the choice of lag length. The relevant order of lag of the vector autoregression (VAR) model should be specified before undertaking cointegration test. The results of LR, SC and HQ indicate that the optimal lag order is 1 as shown in Table 4 . Note.* indicates lag order selected by the criterion.
The Short and Long-Run Causality Analysis
Having found cointegrating relationship between GDP, FD, and TOP, Granger-causality analysis is carried out next and the results are reported in Table 5 . Regarding the upper part of the Table, the first column defines the dependent variables; second to fourth columns display Wald χ 2 statistics for the joint significance of each of the other lagged endogenous variables. Note.
(1) *, ** and *** denote rejection of the corresponding non-causality hypothesis at 1% and 5% and 10% level respectively. (2) In parentheses are the standard error of the parameters.
Granger-causality results based on VECM reported in Table 5 suggest that the null hypothesis that TOP does not Granger causes GDP is rejected at 1% significant level, which indicates the presence of causality from TOP to GDP. This result goes in line with the hypothesis which states that more outward-oriented countries register higher economic growth (Sachs & Warner, 1995; Edwards, 1998; Frankel & Romer, 1999; Dollar & Kraay, 2004; Lee, Ricci & Rigobon, 2004; Foster, 2008; Yavari & Mohseni, 2012) .
We also find a positive and significant impact of FD on real GDP. This result is in accordance with the prediction that financial development is a necessary condition for achieving a high rate of economic growth (GDP), and has a strong positive relationship with economic growth (Kletzer & Bardhan, 1987; Bencivenga & Smith, 1991; Bencivenga, Smith, & Starr, 1995; Benhabib & Spiegel, 2000; Amable & Chatelain, 2001; Xiaohui & Chang, 2002; Shan & Morris, 2002; Calderon & Liu, 2003; Onayemi, 2013) .
As for financial development and trade openness, the study found a positive and significant impact of FD on TOP. GDP Granger does not cause financial development, thus, the hypothesis is not rejected.
The coefficients of the ECT in all equations have the desirable sign and statically significant at the 5% www.ccsenet.org/ijef
International Journal of Economics and Finance Vol. 7, No. 1; 2015 248 significant level. It is worth noting that the speed of TOP toward adjustment is slow relative to that of GDP and FD. The significant coefficients of the error correction terms for each time series indicate that they all cause one another in the long-run.
The Stability of VECM
The Stability of the estimated VECM is examined by checking the roots of characteristic polynomial, which is reported in Table 6 . According to this table, all roots are less than unity and lie within the unit circle. Accordingly, the estimated models are stable or stationary. This is a very favorable result because if VAR were not stable, certain results such as impulse response standard errors would not be valid, making the model results and conclusions to be dubious. Results of the diagnostic tests of VECM are reported in Table 7 . It is evidence from the figures in the table that models are free from autocorrelation problem. The White's heteroscedasticity test indicates the validity of homoscedasticity assumption. The residual normality test indicates the normality of the residual assumption. Based on the above tests, we can conclude that VECM is correctly specified and has performed well and therefore, it is stable. These results permit us to go a step further and perform causality analysis.
The Results of the IRF and VD
The results of the impulse response function (IRF) are reported in Figure 1 . As demonstrated in the diagram, economic growth responds negatively due to one standard deviation in trade openness, and up to the 10th time horizon. The results also indicate that response in financial development due to forecast error stemming in trade openness is initially negative, then it turns out to be positive between the 2nd and the 4th time horizon and negative afterward. On the other hand, economic growth contributes positively to financial development till 10th time horizon. The response of trade openness is negative due to forecast error stemming in economic growth. Tables 8 to 10 show the variance decomposition in calculating and analyzing the influence of random shocks of macroeconomic variables upon the NPF of Islamic banks. As can be seen, there are two variables that influence NPF rate. These variables are exchange rate and the economic growth. Table 8 shows the variance decomposition in calculating and analyzing the influence of random shocks of GDP upon itself and TOP and FD. The results reveal that a 94.88 percent portion of economic growth is contributed by its own innovative shocks and one standard deviation shock in financial development explains economic growth by 4.98 percent while the support of trade openness to economic growth is minimal i.e. 0.14 percent. As indicated in Table 9 , trade openness is explained by economic growth to the extent of 24.68 percent. On the other hand, the contribution of financial development to explain trade openness is 7.64 percent. The fluctuation of TOP is accounted by TOP itself with 67.68 percent. The share of economic growth to financial development is approximately 57.93 percent and 3.43 percent due to trade openness. The innovative shocks stem in financial development explain itself by 38.64 percent.
Conclusion
Financial development and trade openness are generally considered important factors for economic growth. However, the existing literature provide us with inconclusive evidence due to country specific factors and different methods utilized by the studies. Hence, country specific study supported by well-developed method is worthy to pursue.
In this paper, we use time series econometric techniques to investigate the direction of causality between trade openness, financial development and economic growth for the Kingdom Bahrain over the period from1980 until 2012.We utilized the VECM Granger causality approach to examine the long and short-run relationship between the variables. 
